Recently much attention has been paid to design and synthesis of metal-organic hybrid materials with fascinating network topologies 1-3 and potential applications as functional materials.
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The most commonly used strategy for designing such materials relies on the utilization of multidentate N-or O-donor ligands which have the capacity to bridge between metal centers to form polymeric structures. Hydrogen bonding and π-π stacking have also been demonstrated to exert additional control over the coordination geometry of metal ions and over the generation of supramolecular polymers.
Terephthalate (tp), with versatile modes of coordination, is a suitable ligand for the design and construction of metal-organic coordination polymers which exhibit various topological structures. 7, 8 4,4'-Bipyridine (4,4'-bpy) is also an excellent ligand and a number of one-, two-and three-dimensional infinite metal-4,4'-bpy frameworks have been generated. [9] [10] [11] [12] Although many interesting examples including the ligand combination of terephthalate and 4,4'-bipyridine have been reported, [13] [14] [15] the development of synthetic routes to systems containing two or more different bridging ligands is much less well explored, and it is generally not yet possible to predict either the composition or structure of the product, much work is required for the rational design and synthesis.
In this context, we have been pursuing synthetic strategies for the preparation of non-interpenetrating open frameworks with variable cavities or channels, in which rod-like rigid spacers such as 4,4'-bpy and related species are chosen as building blocks. [16] [17] [18] During studies aimed at constructing cavity containing rectangular two-dimensional networks using dicarboxylate ions, we have isolated two kinds of one-dimensional coordination polymers -[Zn(terephthalate)(pyridine)(H2O)]n (1) and [Zn(oxalate)(pyridine)(H2O)]n (2) -based upon terephthalate/ oxalate anion. We report here the synthesis and crystal structure of the one-dimensional polymeric compound 1, in which hydrogen-bonding and C-H(tp) … π-ring(py) interactions link the polymeric chains into a two-dimensional supramolecular network.
Experimental Section
All chemicals are commercially available and were used as received without further purification. Elemental analyses (C, H, N) were performed on a Carlo Erba EA-1106 Elemental Analyzer. Infrared spectra were recorded in the range from 4000 to 400 cm X-ray structure determination. Single crystals of 1 was obtained by the method described in the above procedures. Structural measurement for the complex was performed on a Bruker SMART APEXII CCD 19 diffractometer using graphite monochromatized Mo Kα radiation (λ = 0.71073 Å). A multi-scan absorption correction was applied using the SADABS program. 19 The structures were solved by direct method and refined on F 2 by full-matrix least-squares procedures using the SHELXS 97 and SHELXL 97 programs, 20 respectively. All non-hydrogen atoms were refined using anisotropic thermal parameters. CH Hydrogen atoms were included in the structure factor cal- culation at idealized positions by using a riding model, but not refined. Images were created with the ORTEP 21 or DIAMOND program. 22 The crystallographic data for complex 1 are listed in Table 1 .
Notes
Crystallographic data for the structural analysis have been deposited at the Cambridge Crystallographic Data Center: 769348 (1). Copies of this information may be obtained free of charge from: The director, CCDC, 12 Union Road, Cambridge, CB2 1EZ, UK (Fax: +44-1223-336-003; E-mail: deposit@ccdc. cam.ac.uk or www: http://www.ccdc.cam.ac.uk).
Results and Discussion
The compounds were prepared from the reaction mixture of Zn(NO3)2․6H2O, terephthalic acid/oxalic acid, 4,4'-tbp/4,4'-bpy, pyridine, and H2O in the mole ratio 1.0:1.0:1.0:24.8:888 by the hydrothermal reaction in good yield. The diamine (4,4'-tbp/ 4,4'-bpy) present in the initial reaction mixture was not found in the crystalline product. However, the compounds of 1 and 2 were not isolated in the absence of diamine. It is not uncommon for necessary reactants in hydrothermal processes to be absent from the product, while their specific role in nucleation or providing a repository of metal clusters remains elusive. 17, 23 Our first aim in this work was to obtain the 2D or 3D network MOF complexes which metal centers are bridged by the diamine and dicarboxylate anions. Unfortunately, attempts to obtain such materials by varying stoichiometry, temperature, and other reaction parameters proved to be generally unsuccessful.
Description of the structures. The structure of the complex 1 consists of zig-zag chain in which the zinc centers are bridged by two bis-monodentate centrosymmetric terephthalate ligands. The distorted tetrahedral geometry around the Zn(II) atoms is completed by a pyridine molecule coordinated by one nitrogen atom and one aqua ligand. Perspective view of the one-dimensional structure of the compound is shown in Fig. 1 , whereas selected bond lengths and angles of the ZnO3N chromophore are listed in Table 2 . The dihedral angles between two consecutive terephthalate anions are about 10.0 (2) o and the Zn … Zn ii (2-x, 2-y, 1-z) and the Zn … Zn i (1-x, -y, 1-z) distances across these ligands ranges are 10.964(1) and 11.009(1) Å respectively, which are in good accordance with those previously reported for other terephthalate-bridged metal(II) complexes. 9, 24 In this coordination polymer the pyridine ligands are trans to each other and the aqua ligands are also trans to each other. The zig-zag chain structure is further extended by the intermolecular hydrogen bondings between the oxygen atom (O1w) from the coordinated water molecules and the uncoordinated carboxylate oxygen atoms (O3 and O5) [O1w-H1A … O3 (1.5-x, 0.5+y, 1.5-z) 2.670(2) Å; O1w-H1B … O5 (1.5-x, -0.5+y, 1.5-z) 2.703(2) Å] to form 2D layers, as illustrated in Fig. 2 . Also, there is the non-covalent interactions between the central benzene ring of the terephthalate bridging ligand and pyridine ring (C-H(tp) … π-ring(py)). The distance between the terephthalate C9-H9 and the centroid of C1-C5, N ring is 2.66 Å.
The terephthalate ligand adopts simultaneously bis-monodentate coordination modes at both Zn ions. 26 The IR spectra of the complexes exhibit the characteristic absorption bands of the dicarboxylate groups in the usual region at 1609(w) and 1548(s) cm -1 for the antisymmetric stretching (1597(s) cm -1 for 2) and at 1399(s), 1370(vs) cm -1 (1367, 1315(s) cm -1 for 2) for symmetric stretching for 1. 9, 27 The peaks between 3080 and 3036 cm -1 and 1661-1400 cm -1 are attributable to the C-H, aromatic C-C , and C=N stretching frequencies of the aromatic group. 27 In addition, the peaks below 1219 cm 2+ units bridged by two terephthalate ligands. The compounds are a limited number of examples of polymeric structures based upon transition metals and the dicarboxylate ion. However, our interests lie in the design of cavity containing rectangular frameworks. We are currently in the process of attempting to construct rectangular frameworks based upon this coordination motif in which the coordinated pyridine is replaced by exo-bidentate bridging ligands.
